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Statements  of  Problems  and  Summary  of  Results: 


It  was  found  by  Mura  and  Furuhashl,  [J.  App.  Mech.  51  (1984)  308-310], 
when  an  ellipsoidal  lncl\islon  undergoes  a  uniform  shear  elgenstraln  In  the 
principal  axis  directions  and  the  Inclusion  Is  free  to  slip  along  the 
Interface,  the  stress  field  vanishes  everywhere  In  the  Inclusion  and  the 
matrix.  '-This  finding  Is  the  main  result  of  the  ARO  research  grant  DAAG29- 
81-K-0090, 


le  main  objective  of  the  present  grant  DAAG29-85-K-0134  Is  to  give 
more  theoretical  Investigation  on  this  amazing  finding  and  to  find 
appl^^atlShs  to  domposlte  materlalar^ 

^'^Thls  anomaly  of  sliding  Inclusions  is  based  upon  the  fact  that  an 
ellipsoid  Is  transformed  Into  an  Identical  ellipsoid  by  the  uniform  shear  In 
the  principal  axis  directions  of  jgieelllpsoid  In  the  framework  of  linear 

theory  aa.  demonstrated  by 

^  When  the  ellipsoidal  Inhomogeneity  embedded  In  an  Infinite  medium  Is 
subjected  to  an  applied  shear  stress  at  Infinity  In  the  directions  of  the 
principal  axes  of  the  ellipsoid,  the  Inhomogeneity  behaves  like  a  void  If 
the  Interface  can  slide  freely.  -IQ^n  the  ellipsoid  Is  degenerated  Into  a 
spheroidal,  the  shear  elgenstralns  Introduce  the  stress  field  and  the 
spheroidal  Inhomogeneity  does  not  beuve  like  a  void.  The  elastic  solution 
of  circular  Inhomogeneity  under  shearl  can  not  be  obtained  as  a  limiting  case 
of  the  elliptical  Inhomogeneity  [14].vjv  . 


When  the  elgenstralns  Inside  the  ellipsoidal  Inclusln  are  not  of  the 
shear  type,  non-zero  stress  fields  are  Introduced.  The  associated  solutions 
are  completely  different  from  Eshelby'  solution.  By  using  the  Papkovlch- 
Neuber  potentials,  we  obtained  various  solutions  corresponding  to  the  type 
of  applied  loads  and  of  non- shear  elgenstralns  [8,11,23]. 


1.  The  reference  numbers  in  the  List  of  Publications  Published  under  ARO 
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These  solutions  are  applied  to  Investigate  mechanical  behavior  of 
composite  materials  when  constituents  can  slide  [5,15,21,22,25,26]. 

Along  the  research  of  sliding  Inclusions,  the  perfectly  bonded 
Inclusions  were  also  Investigated  for  non-uniform  elgenstralns  [1,12,19]. 
These  results  are  further  extentlons  of  Eshelby's  Inclusions. 

Another  research  was  conducted  to  Investigate  fracture  and  fatigue  of 
alloys.  The  Interest  of  the  research  Is  to  evalute  the  Interaction  between 
the  dislocation  plle-up  and  Imparities  (particles)  [6,7,10.13,18,20].  More 
microscopic  approach  was  employed  by  solving  Schrbdlnger ' s  equation  In 
quantvm  mechanics  to  evaluate  the  elgenstraln  (misfit  strain)  caused  by  a 
hydrogen  atom  In  the  Iron  lattice  [20,27,29].  Series  of  experiments  for  the 
crack  Initiation  time  due  to  the  stress  corrosion  and  the  corrosion  fatigue 
were  perfomred  and  compared  with  the  theory  of  dislocation  plle-up  model 
[6,10].  The  reasoning  of  the  detached  crack  Initiation  at  notch  roots  and 
the  depending  of  the  notch  radii  were  explained  with  satisfaction  when  the 
result  of  qtiantum  mechanics  Is  used. 

Finally,  literature  research  was  performed  concerning  publications  on 
sliding  and  debonding  Inclusions.  The  work  Is  summarized  In  [24,31]. 


